Each experiment required two peripheral blood smears, one of which was taken from seven healthy volunteers (doctors, nurses, and other staff in the hospital) ranging in age from 17 to 40 years, three of them males, and the other from two patients (a 57-year-old male with prostatic cancer and bone marrow metastasis and a 74-year-old male with leukemoid reaction due to sepsis).
A tentative method was settled, as shown in Table  I The sum total of the rating of 100 cells is considered the acid phosphatase score, "AP score" for a smear and percentage of cells with positive reaction the acid phosphatase rate, "AP rate".
In one experiment the most suitable condition at one step was chosen. Em ploying immediately that condition, the experiment was proceeded to the next step. Therefore, in each experiment all conditions except for the one tested in it were those adopted in the experiment previously performed.
RESULTS
Experiment I: Examination of fixative agents As indicated in Fig. 1 , the smears fixed by the neutral formalin vapor exhibited the highest acid phosphatase activity. The fixation by 10% formalin methanol markedly reduced the activity. It may be probably due to the inhibitory action of methanol. Matsumoto14 said that 0.1% acetic acid acetone was the best fixative agent because of its excellent preservation of the enzyme activity and the structures of cells. However, my data showed that neutral formalin vapor was superior to 0.1% acetic acid acetone concerning preservation not only of the enzyme activity but also of the structures of cells. It was found ( Fig. 3 ) that smears fixed for less than 7 minutes showed a con stant activity. However, fixation for less than 1 minute rendered red cells ghost shadows, on which the precipitates of pigment appeared, so specimen became dirty. Five minutes fixation was adopted. This experiment was carried out to know the reduction rate of acid phosphatase activity with the passage of time after smear preparation. The smears were left at the room temperature for a definite period, then fixed, and proceeded to the next step of staining. Fig. 4 is a diagram illustrating the result. There was no significant decrease of the activity within one hour. Five hours after preparation, the activity began to decrease and after 2 days it was reduced to almost a half of the former value. It is clear from these data that smears should be fixed at least in one hour.
Experiment V : Effect of the length of interval between fixation and incubation on the intensity of acid phosphatase reaction In this staining procedure acetate buffer system was used according to Name's original method. In order to examine the effect of acetate ion on the enzyme activity, a series of acetate buffers with different concentration at pH 5 .0 were ready. It became clear that the more the ion concentration was diluted, the better the result, but there was no significant difference between O.1M and 0.05M (Fig. 6) . One-tenth mol concentration was adopted.
Experiment ‡Z: Examination of the pH of the incubating solution Fig. 7 summarizes the result of this experiment. Five kinds of media were ready, pHs of which were 3.8, 4.2, 4.6, 5.0, and 5.4, respectively.
Both at pH 5.0 and pH 5.4 the activity was high and no significant difference of the activity was found between them.
The buffer system has the strongest ability to control pH at the pH near its pK.15 So it seemed reasonable to adopt pH 5.0. There was no significant difference in the acid phosphatase activity between the two solutions containing 1 mg per ml and 2 mg per ml of Fast-Garnet-GBC salt, so it is likely that lmg per ml is enough for this procedure (Fig. 9 ).
Experiment X : Examination of the temperature of incubation Experiment XI: Examination of the duration of incubation
As shown in Fig. 11 , the longer the smear was incubated, the stronger the intensity of acid phosphatase activity. However, on the control smears incubated in the medium to which sodium fluoride"' was added in 0. Smears were treated in the incubating medium, to 50 ml of which 2 drops of 10% MnCl2 were added. Addition of MnCl2 resulted in an enhancement of the in tensity one case, but not in the other case. Accordingly in this experiment the effect of MnCl2 was not clear, and moreover even in the absence of Mn++ ion the intensity of acid phosphatase activity was found sufficient for the observation.
So, it seems that addition of Mn++ ion is not necessary in this procedure.
The experiment about Mg++ ion as well as Mn++ ion was carried out, but no significant increase was shown. It seems likely to be due to a lack of knowledge about the clinical importance of the former unlike the latter, and to a lack of a satisfactory technique concerning simplicity, stability, and sensitivity.
Recently Novikoff and his associates25 have proposed a new cytological con cept, namely of lysosome, granules in the cell, which contain acid phosphatase activity in high concentration. This idea has been introduced into the hematolog ical field. Cohn has put forward the view that neutrophilic specific granules are identical with lysosomes.26 This opinion offered an interesting problem about the function of neutrophilic granules of granulocytes. 
